shown to improve clinical outcomes for patients whereas limiting the emergence and spread of AMR. 3 Global 4 and national 5 strategies for tackling AMR have called for improved AMS in veterinary practices, but no formal reports have described the outcomes of AMS programs that have been implemented in veterinary practices to date.
Medical strategies for AMS are unlikely to be directly applicable to veterinary medicine, in part because of differences in the availability of human and financial resources for the diagnosis and treatment of individual animals, geographical spread, and limited tools supporting AMS in the veterinary sector. Most veterinary practices in Australia employ fewer than five veterinarians (87% in 2000) and the average profit margin is 16%. 6 Importantly, this profit is inclusive of profit derived from dispensing of pharmaceutical agents. The veterinary profession will need to develop strategies for AMS that are innovative and appropriate to the size, variability, and resource availability of the majority of veterinary practices. Our aim was to gain an in-depth understanding of the factors that influence AMS in Australian veterinary practices.
| M A TE RI A L S A ND M E TH ODS
Ours was a cross-sectional study to assess veterinarians' attitudes to AMR and antimicrobial use in animals in Australia. A concurrent explanatory mixed methods design was used, in which a preliminary quantitative process contributed to a principally qualitative study. 7, 8 The quantitative phase consisted of an online questionnaire to assess veterinarians' attitudes to AMR and antimicrobial use in animals, and the extent to which AMS currently is implemented (knowingly or unknowingly) in their practice. The qualitative phase consisted of semistructured interviews to understand the barriers to and enablers of AMS in veterinary practices in
Australia. This design allowed a study of specific aspects of AMS, with exploration of the original themes in a range of veterinary practice types, with triangulation of the findings to ensure consistency.
| Quantitative
An formed to determine the number of respondents required to make appropriate inferences from the survey. To be 95% certain that our estimate of the population prevalence of veterinarians using a given class of antimicrobial was within 7.5% of the true population prevalence, 168 completed surveys were required (10,000 veterinarians were estimated to be practicing in Australia at the time of the survey). The entire questionnaire took about 10 minutes to complete, encompassed 4 question areas with a maximum of 36 questions in total. The questionnaire was trialled with four general practitioners unaffiliated with the research team, and modified iteratively to improve clarity, face validity, and content validity.
Descriptive statistics were used to summarize participants' data.
| Qualitative
A qualitative approach involving semistructured interviews with veterinarians was employed. Interview themes were developed using the COM-B framework. 9 A purposive sample approach was used to select participants to ensure inclusion of a diverse range of clinical practice ( Figure 1 ). Participants were recruited until a diverse range of practice type and data saturation was reached on thematic analysis.
The semistructured interview guide was informed by a literature review and findings from previous surveys and was piloted with 2 
| R E SU LTS
On-line questionnaire responses, totaling 184, were received. The demographics of the respondents are presented in Table 1 . Veterinary practices were recruited for focus group interviews until data saturation was reached on thematic analysis, which occurred after interview 7, and continued to ensure consistency across a diverse range of practice. Thirteen interviews were conducted ( Figure 1 ). Information on participants recruited for the interviews is presented in Table 1 and is similar to the survey respondents and the national workforce, where data exists. A coding tree was designed (Supporting Information Table S1 ) and, based on emerging themes, the enablers of and barriers to AMS in veterinary practices were explored. We found no discernible difference in experiences between rural and metropolitan practices, or between practice owners and employees. Differences were found between veterinarians working in companion animal only practices and those in practices serving a clientele that owned horses or cattle. The key findings are summarized in Table 2 . small animals. And then there's also, there's the growing concern about the production animals and the use of that, but I think that's coming well into focus now as well.
Because I think the chance that small animal drugs getting into the human food chain, or antibiotic resistance chain, are much less than food production.
Some veterinarians treating horses and cattle felt that antimicrobial use in those species was contributing to AMR to some degree. For example:
We do prescribe a lot of antimicrobials, particularly to dairy cows. So that's got to contribute somewhere, I
would have thought. 
| Client expectations of antimicrobial treatment
There was uniformity among participants that clients presenting animals to veterinarians expected some form of treatment from them, often antimicrobials. A subset of clients demanded antimicrobials, The second reason was that some clients felt they were capable of diagnosing common diseases and were not willing to pay for a veterinary consultation for routine disease management, and that veterinarians felt that they were unable to examine every animal requiring antimicrobial treatment. However, participants often conceded that the treatment they advise was different from the client's first preference and that, in many cases, the antimicrobials were not used in accordance with the advice given, or with the label, and that consultation with clients usually led to more appropriate treatment.
For example:
But obviously, you're not going out to see every case
Finally, veterinarians often reported that, because of long work days and lack of time, it was easier to dispense antimicrobials than to spend time convincing clients that the antimicrobials were not necessary or that a veterinary consultation was required. For example:
At the end of a long day, it's hard to deal with that stuff
| Costs associated with diagnostic testing
The factors that influenced the decision to perform culture and susceptibility testing were consistent among the questionnaire respondents: 
| D ISC USSION
To the authors' knowledge, ours is the first study of the enablers of and barriers to AMS in veterinary practice although several studies have examined attitudes and knowledge about AMR and the impact of antibiotic use. [18] [19] [20] Our results show that 89% of the veterinarians who responded to the questionnaire self-reported that they would support AMS programs in their practices and that limiting factors commonly involve pressure from clients to dispense antimicrobials. This finding is in contrast to a survey of factors influencing prescribing in
European veterinarians, where owner demands were among the least important factors. 20 However, the interviews indicated that pressure from clients is just 1 of the factors driving prescribing, and that the situation is complex, with a multitude of contributing influences reflecting the competitive nature of veterinary practice and underlying clientrelated socioeconomic and situational factors. Instituting AMS Behavior can be understood to result from interactions among capability, opportunity and motivation 9 and, although the framework has not been specifically assessed for its appropriateness for AMS interventions, it forms a useful platform to interrogate the enablers and barriers in this population of veterinarians. Capability is the physical and psychological skill to institute AMS programs. Although awareness of AMS as a movement was widespread, still some veterinarians were unsure what AMS represented, which in itself is a psychological barrier.
In addition, lack of education that would enable AMS and costs associated with culture and susceptibility testing frequently were identified as barriers by participants in both parts of our study. These factors represent barriers to AMS capability.
The second part of the framework is opportunity, which encompasses the physical resources and social support needed to institute AMS programs. Formal AMS programs have yet to be instituted in Australian veterinary practices, and many of the constituents of these pro-
grams are yet to be developed in Australia. At the time the questionnaire was administered, guidelines for antimicrobial use were only available for companion animal practice, and skepticism about the reliability of these guidelines was commonly mentioned in the interviews because of the involvement of a pharmaceutical company in their production. In addition, no education campaign currently targets AMS or appropriate antimicrobial use in Australia. These factors all represent physical barriers to the opportunity for behavioral change. The high levels of interest and support for AMS identified in our study suggest that substantial social opportunity exists for AMS.
Motivation is the final part of the framework for behavioral change. Motivation can be reflective, based on one's conception of self or higher priorities, or automatic, involving emotions and impulses that arise from associative learning or innate dispositions.
Participants in both parts of our project exhibited reflective motivation in favor of AMS, as has been found in veterinarians in the United Kingdom. 28 Few participants reported frequently culturing MDR pathogens, but most felt that the profession had a responsibility to address inappropriate antimicrobial use. Most veterinarians were cognizant of the potential role that veterinary antimicrobial prescribing could play in the development of AMR and most also felt that overuse of antimicrobials was common in veterinary medicine. Pressure from clients, fear of negative commercial outcomes, and perceptions that individual contributions to AMR were low adversely affected motivation, as also has been found in general medical practitioners in Australia. 29 Several features of our study may have influenced the results.
Enrollment bias may occur with such surveys because respondents are self-selected. However, respondent demographics were broadly representative of the Australian veterinary profession. In addition, recruitment for the interviews was predominately from practices that expressed an interest in AMS. This factor may have biased the results towards those practitioners who were more likely to have an interest in AMS and more awareness of recommended prescribing practices.
Establishment of formalized AMS programs has been identified as a key strategy for addressing AMR in Australia's National AMR implementation strategy 5 and is critical in providing veterinarians with the knowledge and tools necessary to decrease inappropriate prescribing of antimicrobials in animals. The Australian state and territory veterinary boards should coordinate with government, professional bodies, and academic institutions examining the topic, to require AMS in veterinary practices. Our study has provided insights into the barriers and enablers for AMS in Australian veterinary practices (Table 2 ) and has suggested a number of measures that may support the establishment of veterinary AMS programs in Australia (Table 3) .
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